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(57)Abstract 

PURPOSE: To obtain an inexpensive semiconductor type acceleration sensor 
which is high in sensitivity and reliability and uses easily manufactured stoppers. 



CONSTITUTION: After a first and second thick-wall sections 27 and 28 and a 
thin-wall section 2 are formed by etching a first substrate 1 , a strain detecting 
element 5 is formed on the surface of the section 2. Then level-difference 
sections 34 are formed by etching a second substrate 15 and the substrates 1 
and 15 are joined to each other by anode connection. Thereafter, a weight 35 
and pedestal 1 1 are simultaneously cut off by dicing the substrate 1 5 by the 
thickness of the substrate 1 5 from the peripheral end sides of the level 
differences 34 formed on the substrate 1 5 and the internal edge section of the 
section 28 is formed as a first stopper 36. Simultaneously, the surface of the 
weight 35 facing the peripheral edge face of the substrate 1 5 with a cut groove 
51 in between is formed as a second stopper 52. In addition, the substrates 1 
and 15 are joined to a third substrate 12 and the surface of the substrate 12 
facing the weight 35 is formed as a third stopper 46. 
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[<&SW§#©«£H] 
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ot, ffifS^2©ff^S15©rtffii&gClimi2fi'9©®lC*t 
foStfCio?), d©m2©ffrtgBi:B9©*J-|6]S©'>& 
< t t-*«ltHJkaE*sillt6ix-Cj(52 ©ff^SBtfi'? 

k(ottfam$ummwf8t£ix. ^2©ff^$B©mtE*f 
famftM'otfm i ©»«^[6i^4-rs©^a*j-rsm 

(D®mmmm&ft lt i <@/3r«±©{£B-c*sjs 2 ©&«© 

^Sffl!j4ffiffilC*K^$^-C*3t), ;r©J*9JH«&Elifi9© 20 
*¥*lSl^©«ttfeaM-J-S* 2 ©* h y^t LT^ti 

m u 1 ©«« t RM^m^nL-r^ <o*m.m-t ssf? 

3 ©* h 5 K*t LTl^raSr^ LT13:i7 $>ft-CV* 

1 Xttlt** 2 fE«©¥>g#5«in31£-fc >1J- 0 

^V^aiXSrJ6LT^*«!llC{i^l©ffrt$iJSr. J9lflHfc : 
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t%$2<Dmfa&k&imwi&±<oiiLWX'n&&<Dwc£ 30 

oTg&U ^©^^SCiC«3l^tli^Sr^;(t. Wil<D 
fi«©S& 2 ©ff ^SP©ffiXttr ©m 2 ©ff te&K*tfa1r 
5ffS2©S1S©E©/>ft< fct-*HHca*iB4-»ritL, 
T> airlEmi©»t5t^2©S«SrfltlfE^l ©s«©^ 
l©ffrt8B*3<fctm2©fff$gi$&&-S-8Bi Ltlia^}? 
*t:«-£U SfS2©g«©S®7J^iW!E!3:i! 
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[0 00 3] B)16tCli^g|!t#rF^®Bg 62-19077 
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ff 1 I* £ ©S« l © TE«a» 6 =• y > ^JQ 

X^JS^ttT^^gBOiKcfiij i: LT©Sgl©ffl*lgB3ris 
ff^^ix, ««««iai*2©ffrt»4asjBjfc£4vCV* 
£„ r©Jgl©ffl^3a:Sg2©ffl^4<kfiMlB^s/ 

^LTg*£$ivCV^„ ::©}£&& 2 ©SBfc: 12 f^:/ 

>v\zmm&#imt>z>b. ^<ommmi^it^xm'o 3 

#«ttU ^©£&lO£CT»l^2K:fc*>^&£-f 
3„ r©fc^©JC^^t:{Cj;oT3l^a^5{cfefet 
*flS3i«5l#lBr. $tt, *©^fcS&iWi5^y y^E8&a» 

w©JP5S!g-feViJ-^ji^:/i3!jDjg*sjpt>ofc 
1 *>©»&& 2 #&i8£*v5©£B$<*fc©|;i_h 
gpx h yy<6 bTU* h y<7 &&l?tbiiX^Z> 0 tz 
fc\ TM* hs/^7J±ir7$ s/^'S«l2i^^^^T^^ 

[0004] El4t^t4^!ltl^^¥ 2-135784 
^•{^^ § ttfct4*©ft!l*^©^{*:=S^n^1r >D-<D 
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>^Sl8lC*tJ$;i-5^©«?)ii^Sl4l5:^fife-r5„ ft 
^^T^ r©^4i{c*rjS-rs^gC32Sri$«tfc^7^affi30 
%JF^L, r©^7^S«30t->!J 3 ^[731^20 tSrfi 

U n^-7^20i:^7^«tg30Srgffflat)^->^ru 
Tfi>*lC^ffilL, ^^©^ffilltS^lOt^l^^C 

*^16J4^Ml 1 LT«£13 tlX¥m#&M 

[0 0 0 6] 

*+tt*«©*Pi**-fev*-C«:, ^l©S«l-ft©ff 
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[0 0 0 7] *fc, Hl4{C*-t-ffi«flR©«3fe«©ilIj«* 
*>"*-ei4, *«noi4ff£#2«fc;feo-C*<*0J6* 

Sfc, S910©^ffi(C*rL-C* hy^*V^fc»J»rt» 

2 © jf a a 5 jg t ^ < toiwfcwsv » t v > 5 ran** *> 5 . » 
fans 2 o*f«s:Kih utt <Dmm& zmftztLftiz 

Pp^S* s *)5o 20 
[0 0 0 8] *38WHLhB©»JBSr»*i-afc»!)KftS 

■e* *>o > n«tt-cfn[tt<oiKv^^«¥«(t^QbDjSiC 

"[0 0 0 9] 

•ff#^»fcVtf©ffi©*8H\ IiroSfi©^ 
ffitcttff 1 off ft«s*: % JllSItffllcttff 2 ©ff WSB jjJ-t 
n^*Ljgj*Six N ;r©Si?l©ff!*3Si5i:|f?2©ff&g&l4l 30 
«3f£il±o(fcJt"e»rt»teJ:oT«)*«*(rS*U ' ©tt 
E«0*«ff(Dffi^tt^tH3S^-iS^SixT*5D, r© 
IS 1 OSttic liMlEfg 1 3s J: tWB 2 ©ff Sgp £ 

i50#r£*vT^ 1 ©ff^SBtefiO iSM^ntv^fifi: 
iii!tJ!2fi9©ffil£#fa£;ft/C:l3 9, CL©f§2©ffl*|g&<!; 

2 off AffottnEttABliS!) &m 1 ©S&^ft^lgGi: 

g-tev-^©3i2©3si3fiti, jfn oxnoiw{miaftde 

■fe >1Nd!lO*.T« 9 ©JlffiEUKfi 9 ©£Pf 9J«JBjS«* 
ottNftltMtn Srtf- LT l «9r«±©ffc«-cgS 2 ©««© 
rt«{B!l4SSffi^*f|p]Sti,T*5D, Cl©rtJlffi!lffiEf:ifi9© 
*¥*(Rl^©3Efi:«:«S<Ji-5^ 2 ©;* h y/< fc LT$Stg 
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^©¥^#^038girVlHcSQ£Tfi9 £«^T-Jfl 1 
3 ©* h y-WA 9 K*t LTKtllB. 

So £ e>(c. */ c> #^es©^ft3J!)Qj£s-fe ^-^©sa 

3ft*j5fel4, $B 1 OffltO*4< b^Bll^bayfy 
^lnX*:»LTf ite«JCH:SB 1 ©fff*lff «r» AAfiHWRKc 
«^2©ff^«PSr**v^H^L-C > £l«>fflfcffi&ff 
2 ©ff(*)ff t Sr l HW«±«>«fc«"P*l*tt0W- iot 

©^ 2 ©ff ^gp©®x«r ©^ 2 off rtwtstrtii-sjis 
2©s«©®©/>&< tt>— *«ucagEffiSr»riibT, 

IfflflEff 1 ©S« t m 2 ©««SrH«fa^ 1 ©»«©fg 1 © 
ff«»iAJJ:a«ff 2©ffrt»«rS^«l: L-CMto-S-totfT 

*'»rtT«J 9 a**r7Jx-CiWEff 1 ©ff AAS t ©S-a-SBSr 
HtP«5J-*r*Off 9 fc^plbrff 2 
l©W»fc-»fcLfcI!l i: Lfcr i tWit LTi 

[0 0 10] 

[f^ffl] ttaw-fe^j^jojSft^iptesfcso^aBffiL r- 

•v-\zi&m<Dmmm&m 1 ©»«©*-i^tc:jp^o ttt« 
jS2offrt»iaoo**< fct-*«©a««>»rtjas 

[00 11] 

©JWaMMSiPfrofci: #ff 2 ©««©rtJl(WCSf4^ 2 
©X b y<b LTK9 ©*¥*l*a^«>attt«:aftli-S. 

[ o o i 2 ] $ 6 tw, r ©jpits-ir i/y-om 1 ©SS© 
I^SMilff 3 ©* h y^i: LtlD^ 1 ©S«©S*f 
[0 0 13] 

[^sgCT] uiT, *&w<»mi&mzmmizm<5i,^xm.® 

^WW-wm&fF&ln. 0 2tw{40i©A-ABrE*s^ 
S^ 1 ©StS 1 ©SE(-«^ y^Vt/APX*sife$lxT, 

a«ioi j *««iti4ffi©ffrt«iB7isjBiasn, mm 

*«ICJ4ff2 0ffrt«28*««J«SjXTVNa 0 *fc, »1 
©ff ^SB27©J^ffl(C(4^(C3i ^ ^^XJC «t 9 ITii 
8S29^Jg^$iXTV>5. r©^l©ff^lff27t^2©ff 
^llfP28 1 ttftulE^ y ^- V ?1MJL\Z. Z o X1&$L $ iifcff ft 
a5 2(c:J;oT©^ji^^ixT*5 9, w©SPl*3g15 2 li>m 
*>X^.i:bT^l©ff^SB27Sr^^.TV5. StlfS^^lgC 
2 ©*S{CI4 Mx. *StSti(m*-t* h tt SSttUff? 5 ^ 

3. r.©^l©S«l©^ffi{c«mA*S©ffiH 
— V26i: !> — hv<^- V31^fig$ttTV>-5„ 




5 

[0014] msm i oii i (ommm (t«) Ktt* 

T#fr£ivC^5. ^LTfitJiEfgl©fff*]gI527 £©&-&- 
tt«rHtftt#-e8 2 ©»(E15©-a5*«»««I«*ixT* 
l<Oj¥:Slfl527(^a:t)35*SJgj^$iX-CV'>5o r©*935© 

9, fit) 35<D&-£-ffifti] © A SSStgJ5 tC l*g ^34*5/1 R $ tv 
TV^, r©fi!335©l8:g34i:l2©fff*jg528i:©*t[ti] 
ffilifi 9 35^ 1 ©S« 1 <0;&rt]'vifift{cXtt-*-&a>* 

[0 0 1 51 Sfc, mria^2<D«ffil5(D«E{B!liC»4-fe7 
5 y^*ai:©*m*»fe*5*3©**12*sSE»*iX, 
fi 0 35©3cMfc'J t Nf 3 ©g«12 1 ©*t|6)ffi^l4BfiW37^ 
M^$tL. r<0*t[6]®(4fit335^m3 0Sffil2<7D^[6]^ 

[0 0 161 ££>I^ S 9350^ ffiffift^wm "3 35(0^ 
Kffl»T»»*«*o9JWf«©Binil5i«r^ 2 ©S;|£15© 
rtJS«*ffi52fc»rtSilTa3*>» wOrtH4Sffi52»imO 
35©*sp5Srl«!I'<«>aflE©aEffiSraiW-f-5IB2©^ h y/< 
52t LT8lfi!§L"CV ,, <5o fg 1 ©£ffi 1 OjftffiKJg 

^§lXfcAW*4g«>Sffi/<^->26t^3 0S«12Ji(C 

[oo 1 7i ^©iifesiflcsodoatfE-fe^roaBfix 

S*rBSifcS-3V*-cK9H-*. HI 3 izfoM 1 ©USS^JI^ 

ffifea^ftsawaia-tvij-ojis 1 ©»s«>ioxisa* 

>-£;Ra»S>&3l 1 ©Sffi l ©ffiBlcgIg 1 ©_hffi©— 
615 (ASP) £2SL-CII3© (a) JC^Slx* J: 5 fcS^b 
^45&£ffi-7;*. rclSltrf h^^f/i'Ty 

^spA/W KntW K (TMAH) Sr/f^T, fill 

gh 2 2 trnzm^-t-x-^-^^^ir^n 

v\ S3© (b) Id^j-f «fc 5 1- ASPlrfilSr^-rs, & 
IC, HI3© (c) ©iptcBSP. C»«r«L-CiS«P5ffi 

(d) ©J:5(-^l©l?^lSC27t^2©ji:^|gP28i:^^) 
SB2 £ »ii«29t lrMt5„ 

[0 0 18] efcl^, ia4l^-TJ;5»c v tfyxmfafrb 
^5^2©XtSl5©MffilCL'v'^. b44S:D, E, F$B£ 
SLTvx^UT, ^y^^U 04© (b) tC^-T 
<t5lcS^34tD!]Si533Sr^i-5o ^9>^yf- 
Vi/iPX Ltzm 2 ©S«15£fiufS^ y^V^JDX L/cH 
1©S&1 iiia-g-fr-fr-CEU© (c) ©i5lcS-g-1- 
S. ^©a-g-^fei: L-C«4Sl©S«l©)¥^!SB©SS 

£ if? 2 ©s«i5©^-g-ffi%f^ffig-g-^*)jffl vxm^n 
ffi*j***L-c*»«j. ^•yfsyvtzmmm&ui, 15 

©S-g-S5r^LTV^„ i©fg2©g«15©S®53ffi!j 
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(06© (b) T-f4TH{|i]) *^06© (a) (c^^jx 
-5 ^igUCSJ o T^SS34©««ffi!l»c: T ^ 
-f i/>fl,Xl$&Ubx h s"<£i i HJ43£fi»?35&§J!3 
8£1-£, 06© (b) ©-t^^^^qfbixSo r© 
-fe>"9-^^475ria 2 it5 «t 0 lift W1[e]SS40£ 

^:^7t^3©S«i2(cg*L, ^vxw^^f^-vsg-c- 

So 

[00191 r©JBi©3fete«-ett, tt*WfcliSH*fc» 

10 r©)0D3i^-ir^1Mcj!jpji^^Jtiq^5t, l[935^APj$g 
lc*teL-C^iU r©^{itcj:oT^i©S«i©» 

. J:oT3B«ffl**5tefitt»b#5l#ie::£*i,, *©^ 

JPilSSr^-t-StW-CfcSo d©^l©Hte0iJ^J;tv 
li, r ©JpiSS-t >-^jcii^©ADjSS* s ^ 1 ©£« 1 © 
^ifijI^DfcoTfcg^W^lfijS^l ©X h yy<36£ 

ftoTS!>35©^3:S:8UiiiJU «*©ftl*flEa*£ 
©*P5i*"fe >*©*^[6]{CjtMl^oT t ^ 2 ©S«15© 
20 f*3^ffl!lSB8iS*5^2©^ hy/-?52i:^o-Cfi!?35©7K^ 

. S«l©R*f*|S]i-J!ni*3oTfc, fit)35*ffilU©*fr6]S 

tftx-zz, z.ixizz.Qm&otom&tflmp^xhMfa 

[0 0 2 0] ft2a>&Kl5lc£935&gjgfc 

30 5r fc*ST?t 6. 

[0 0 2 1] ^2©a«15Sr3iy^>'i/L 
TSH34SrBfi£ U II ©Sffi 1 i: fg 2 ©SSl5^«-§- 
•TSrtJCit), SM34©*f|6j®©m2©J?WSP28©rt 
W^&>tm 1 ©^ h S'/<36t LT&figU Sf5 35Sr?gfi£ 

-t-5rt*tc^ 2 ©s«i5Sr^>r *si/yirz>tmx-®mm 

51©^S^^2©^ hy/"«52t LT^fi6-r5„ Sbt* 
fc, oi5/^v ; /LTIHlgB33Sr^Lfd2©S«15i:^ 
3©St512S:S*i-5^tT. ^©DflSC33lC>Ptl$)-rsm 
3 ©Stg©E#I 3 ©* h y^<46 fc Lrafig-r 5 w £ 
40 UfciSoT, ^ h5/^SrSiJXS-Cf^$S-r5£>ll^ 

*©9J«tefl*Lfc* h L 

Tv^* > ^^*,ffi^^ftv^^lffi®^^^'ic<^^)©T^ 
^Xgas*:ititcffi3g{t:$3iKit3^ 

[0 0 2 2] HI 7 2 ©^Jig^J(C^^S^«fr^3Q 

^flC-fe^wBrEBlWB^Slx-CV^S. i©^2©^ 

ICiig©*OJiS^*P*?ofc £ f335<7>^<itiSr^a<Ji-^. 
fc*©^ h i/^£ LX&m4*m 1 OSSIIIHCML 

50 fct©T% i©ssiK«i:ra*-e*>5 0 
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r©!2 ©HttM©*N*flKS«lia«-fc ^-tJ-roSiigXS^ 
ISSHIIlOlCg-^VTfftUH-*,, [H 8 <D (a) ~i8© 

(b) £OIS(±^l<OHJSeiJt^:<P«T-fe5o 0 8 CD 

(c) -CliDSCv ESS?r^L-C^®S:^t:8S45T-v^i? 

I^S«l W©S34Sr^-r^) 0 ^£0 8© (e) <D£ 

IU 08© (f) ic^ftSJ; ^iroff^SC27 

t Sfl 2 ©Jf |*|gi528 b 2 <t tfK«fH29 

£„ &<^T\ H9^-fJ;5»-x gS2COg;gl5C9HS5£: 

U 0 9 CO (b) »^-f-«t 5t-DflSC33^JFM-t-5o -CD 

& <fc U Sg-g- L fettles 0101;:^ $ V 

rco t> co^ki 2 watsi5<D*®53w*^ n i <r>mmm t 

t 1 t * h v /<£l^43 £ SrisO «3 ft LTir >1ri?§^- 
47^^-TSo rW-feV-^^47O«Effl!l$r^3«0S« 

[00 23] r<o^2<o*JS^Jt^iro^JS0iJtl^^ 

(C, SHOT* hy/-?36t^2<D^ h s//<52ig?3CD* h 

[00 24] Bufciig 3 o&tttto^Wft&ta&ft-t! 
®;6vf£*vc^5 0 ;i;h,ibcD0t;::io^-c\ r cDJmiiS -fc 

>V(D%i<DmwLi<D<p#:mkaim$c<Dmmn2 cicd 
mmmxi*4m) twinztis ^n<b&mm&2<D$tm 

Kttfi*HJ*^5ai»j«S;tvC*5»K S-2M&fcBfrr-5& 

i 2 <Dmmm t mmxhz. 

[oo2 5] zommmhwn, m2<o^mmkmmz 

[0 0 2 6] ft*5, *«Wl±±|BSIlfi«KI»«S*lSr. 
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3SJ60>Jt?W:, 134 cd (b) K^ixS J; o\z.m,2<r>mm. 
is^^y^^^mnLxm^^mnfttK :©I2© 
«Ri5tDo»33Sr»j«-tt-f % mi3(c^$tvsi5»^ m 

37S:ffMtTt«tV\ M2<DStS15i:^3CDS« 
[0 0 2 7] 1f-f-A!iSlE]S§40Sr^3<D£«12IC^ 
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[0 0 2 8] £felc, ^fflSI^5 i: Ltfx-/^ 

7>i?X? (Field Effect Transistor ) SrfflVTti 

5 iJHF-ft fe «ftf©ff Srffl V *T fc <fc V \ 
[0 0 2 9] Zh\z%tz, ^1 <0S« 1 Iwixy av»R 
*rfflv\ Sl2CD2«l5|c#7*g1K£:fflv\ S&3CDg1g 

10 -c-t><fcv\, 

[0 0 3 0] $P>JC*fc, §|2CD* hs>/*52£rfi!?35CD 

cD&gi: LTt»iV\ 
[0 0 3 1] £ iblC. ±f2«-Sl!60ijT*Ji3? 3 CDgtS&SS 

liS'JIfBWcioTf^LTtiV^ 7ifc\ ±3z&mmm 

20 [0 0 3 2] 

^PXLTfiDSr^L, rco«i?Sr^l(OJf^Ig|JiCg 

#5o ^e»lc^2toaS5r^2/^Vi/LT©i^S:^ 
U, Sg 1 cDSffi ijg 2 GDg«£r&-&-r Swirlings 
CO*H6j®co^2coff^)gi5*5^iox h-^t UT«ifg 
30 U fi*)Sr^-r5fc*tc^2<Og«5ry-<-»'^-f-5 
rttc < t<J§]»f3lco^-^5®2co^. hj/At LT^Igi- 

[EfficofB^ft»M] 

[Bllil ©*lt«!llc«t)5*8W**!loaut-t^*o 
¥ffliT*i>5„ 
[0 2] 01COA-A»rS<DiftKllT**>5„ 

40 [EI3] I^^*^!joj$«-fev9-co^icos«co*nxx 
[E14] l^^^Ain^-fe>f-coS2©S«co*nxx 

lias] m*m&*j)mi&±>-v-<Dmi<nmmtwi2<n 
>^anx#«*r*i-K9iia -<?*>*. 

[H7] »2«)*lS«»C«*3 5*i»fl^aiDa«-fev^(0 

so im 8 ] ra#i»«csani3S«-t >f-©m 1 ©s^ojupxx 
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&<7?tft930T*fc5„ 

[010] R¥*fl^^*:^©m©»Efc»2© 

¥®0T-fc5 o 
[012] Bll©B-B»rffi0>lft9iH"e*>3. 
[013] **Wt«fc*sM|fl:5C!lP)t«-feV1>-Otfi«Jt 

<nffi.wmx'hz>„ 10 
[014] tt^o^fl^aBaue-tV'f-oWiBKWH-T?* 
5. 

[015] m*m#&to&&±>-9-<oixiJLT.m<Dmmmx' 



#^¥5-2 5 6 8 6 9 
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[016] &M<D*m&^m&±>v<om*fitc>mMtsi 

1 JR 1 <0S1S 

2 as^sc 

5 skus?- 

11 isiM. 

12 !&3<Z>Slg 
15 ^2©Ifi 

27 gll <£>ffl*]&$ 

28 ^2©»|*3gl$ 

34 Si 

35 S t> 

37 mm 
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